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CLAIMS 

1. An integrated circuit chip comprising: 

a plurality of random access memory (RAM) blocks, 
wherein each of the RAM blocks is accessible by system 
circuitry located on the chip during normal operation of the 
chip ; 

a plurality of test modules, each being coupled to a 
corresponding one of the RAM blocks, wherein each of the 
test modules enables access to a corresponding one of the 
RAM blocks, independent of the system circuitry; and 

a dedicated test bus coupled to each of the test 
modules . 

2. The integrated circuit chip of Claim 1, further 
comprising : 

a plurality of pads; and 

a switching structure coupled to the plurality of pads, 
wherein the switching structure is configured to alternately 
couple the plurality of pads to the dedicated test bus and 
the system circuitry. 

3. The integrated circuit chip of Claim 2, further 
comprising a JTAG controller configured to control the switching 
structure . 

4. The integrated circuit chip of Claim 2, wherein the 
plurality of RAM blocks comprise dual -port and two-port RAM 
blocks . 

5. The integrated circuit chip of Claim 1, wherein the 
dedicated test bus comprises: 
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a first set of lines for transmitting address and data 
signals to the test modules; 

a second set of lines for transmitting command signals 
to the test modules; and 

a third set of one or more lines for transmitting a 
signal for latching the command signals. 

6. The integrated circuit chip of Claim 5, wherein the 
dedicated test bus further comprises a fourth set of lines for 
transmitting byte-enable signals to the test modules. 

7. The integrated circuit chip of Claim 5, wherein the 
dedicated test bus further comprises a fourth set of lines for 
transmitting data values from the test modules. 

8. The integrated circuit chip of Claim 1, wherein each of 
the test modules comprises a register for storing a unique 
address . 

9. The integrated circuit chip of Claim 1, wherein each of 
the RAM blocks includes a multiplexer structure for alternately 
routing input signals from a corresponding test module or the 
system circuitry, the multiplexer structure being controlled by a 
signal from the corresponding test module. 

10. The integrated circuit chip of Claim 1, wherein each of 
the RAM blocks has a capacity of 32 Kb or less. 

11. A method of operating RAM blocks having a capacity less 
of 32 Kb or less embedded in system circuitry on an integrated 
circuit chip, the method comprising the steps of: 
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accessing the RAM blocks through the system circuitry 
during normal operation of the chip; and 

accessing the RAM blocks through a dedicated test bus 
during a test mode to test the functionality of the RAM 
blocks prior to normal operation of the chip. 

12. The method of Claim 11, further comprising the steps of 
accessing the RAM blocks through dedicated test modules coupled 
to the test bus during the test mode. 

13. The method of Claim 12, further comprising the step of 
storing a unique address in each of the test modules. 

14. The method of Claim 11, wherein the chip comprises a 
plurality of pads, the method further comprising the steps of: 

coupling the pads to the system circuitry during normal 
operation of the chip; and 

coupling the pads to the test bus during the test mode. 

15. The method of Claim 14, further comprising the step of 
controlling the coupling of the pads using a JTAG controller. 
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16. The method of Claim 11, further comprising the steps 

writing test data values to the RAM blocks by 
broadcasting the test data values to all of the RAM blocks 
on the test bus; and then 

reading test data values from the RAM blocks by 
individually accessing the RAM blocks on the test bus. 
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17. The method of Claim 16, further comprising the steps 
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writing test data values to RAM blocks having one write 
port and to the first write port of RAM blocks having more 
than one write port; and then 

writing test data values to the second write port of 
RAM blocks having more than one write port . 

18. The method of Claim 16, further comprising the steps 

operating the test bus in response to a first clock 
signal during the test mode; and 

operating the RAM blocks in response to a second clock 
signal during the test mode, wherein the first clock signal 
and the second clock signal are independent signals. 



